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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display which can easily carry out operations other than 
displaying operation of the pictures to be displayed. 
SOLUTION: The liquid crystal display part D1 of the 
liquid crystal display device is equipped with a 
fluorescent plate 26 which emits light by receiving 
ultraviolet rays, a liquid crystal display panel 10 which 
displays pictures by transmission of light and as a 
backlight source 14, the first to the third light sources 
14R, 14G, 14B, emitting red, green, blue rays 
respectively and the fourth light source 14UV emitting 
ultraviolet rays, which radiate light toward the backside 
of the liquid crystal display panel 10 through a light 
transmission plate 24. Corresponding to successive 
lighting of the first to the fourth light sources 14R, 14G, 
14B, 14UV, the liquid crystal display panel 10 is driven 
synchronizing with the lighting. As a result, the liquid 
crystal panel 10 can display color pictures by additive 
color mixture, and on the other hand, since the 

fluorescent plate 26 can display pictures of fluorescent color by receiving ultraviolet rays, it is 
possible to simply display buttons for input or the like independently of color pictures to be 
displayed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display panel which has two or more pixels which change the permeability 
of light when an electrical potential difference is impressed, and was formed in tabular, In the liquid 
crystal display equipped with a light exposure means to irradiate the light on the rear face of said liquid 
crystal display panel, and the control means which an electrical potential difference is impressed 
[ control means ] to said pixel, and displays an image on said liquid crystal display panel The rear face 
of said liquid crystal display panel is equipped with a UV irradiation means to irradiate ultraviolet rays. 
Said control means The liquid crystal display characterized by impressing an electrical potential 
difference to said pixel synchronizing with this lighting, and displaying an image on said liquid crystal 
display panel while carrying out sequential lighting of said light exposure means and said UV irradiation 
means. 

[Claim 2] In a liquid crystal display according to claim 1 said light exposure means The red Mitsuteru 
gunner stage which irradiates red light on the rear face of said liquid crystal display panel, and a green 
light exposure means to irradiate green light on the rear face of said liquid crystal display panel, The rear 
face of said liquid crystal display panel is equipped with a blue glow exposure means to irradiate blue 
glow. Said control means The liquid crystal display characterized by impressing an electrical potential 
difference to said pixel synchronizing with this lighting, and displaying an image on said liquid crystal 
display panel while carrying out sequential lighting of said red Mitsuteru gunner stage, said green light 
exposure means, said blue glow exposure means, and said UV irradiation means. 
[Claim 3] The liquid crystal display characterized by having the luminescence plate which makes the 
light penetrate while having the photogene which emits the light in a liquid crystal display according to 
claim 1 or 2, when ultraviolet rays are received in the front face of said liquid crystal display panel. 
[Claim 4] The liquid crystal display characterized by having a press location detection means to detect 
the location where this thrust was applied in the liquid crystal display given in any of claims 1-3 they are 
when thrust was applied to the front face of said liquid crystal display panel from the exterior. 
[Claim 5] The ultraviolet rays which were emitted from said UV irradiation means and penetrated said 
liquid crystal display panel in the liquid crystal display given in any of claims 1-4 they are It has an 
ultraviolet-rays detection means for detecting on this liquid crystal display panel. Said control means 
While carrying out sequential impression of the electrical potential difference at said pixel so that the 
transparency location which can penetrate the ultraviolet rays emitted from this UV irradiation means 
during lighting of said UV irradiation means may be uniquely decided to time amount The liquid crystal 
display characterized by computing this transparency location that the ultraviolet rays detected by this 
ultraviolet-rays detection means penetrated based on the timing which is made to detect the ultraviolet 
rays which penetrate this transparency location for said ultraviolet-rays detection means, and is this 
detected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which can display an image 

with the beam of light which penetrates a liquid crystal display panel. 

[0002] 

[Description of the Prior Art] Conventionally, a CRT display and various displays, such as a liquid 
crystal display, are developed, and especially a liquid crystal display is one of the future most effective 
displays from a viewpoint of space-saving or electrical power consumption saving. And since the 
flexibility which a liquid crystal display has when a man machine interface with a computer is 
constituted is very effective, many liquid crystal displays are used as an I/O device recently. 
[0003] For example, the equipment which introduces the history of the self-governing body may be 
installed in the public office of cities, towns and villages. With such equipment, if the front face of the 
display screen is equipped with the touch panel which detects press and equipment is started, the menu 
screen where the selection field (input carbon button) which shows alternative, such as a "city area 
map", a "sightseeing spot", and "industrial guidance", was displayed will appear. If a user presses the 
part as which the input carbon button on a display screen was displayed and chooses desired alternative, 
for example, "sightseeing guidance", the dynamic image for sightseeing guidance will be reproduced. 
And input carbon buttons, such as "it returning" or "termination", are displayed on one field of the 
screen which has projected the image so that playback may be stopped always and it can return to a 
menu screen. 

[0004] Thus, the liquid crystal display is used effectively in various locations as an I/O device, in 
addition is used also as I/O devices, such as an automated-teller of a financial institution. 
[0005] 

[Problem(s) to be Solved by the Invention] However, originally, since the display is constituted 
considering the display of the image which should be offered as the 1st purpose, in order to use it as an 
I/O device which displays the input carbon button for urging an input, VRAM for displaying the input 
carbon button other than VRAM for displaying an image is needed. Thus, when a display was used for 
other applications (for example, I/O device mentioned above), the complicated configuration was 
needed and there was a problem that that manufacturing cost increased. 

[0006] This invention is made in view of the above-mentioned technical problem, and the actuation 
except displaying the image which should be displayed is also aimed at offering the liquid crystal 
display made easily. 
[0007] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 
1 in which it succeeded in order to solve the above-mentioned technical problem The liquid crystal 
display panel which has two or more pixels which change the permeability of light when an electrical 
potential difference is impressed, and was formed in tabular, In the liquid crystal display equipped with 
a light exposure means to irradiate the light on the rear face of said liquid crystal display panel, and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



*JP,20O0-019481,A [DETAILED DESCRIPTION] 



Page 2 of 8 



control means which an electrical potential difference is impressed [ control means ] to said pixel, and 
displays an image on said liquid crystal display panel The rear face of said liquid crystal display panel is 
equipped with a UV irradiation means to irradiate ultraviolet rays. Said control means While carrying 
out sequential lighting of said light exposure means and said UV irradiation means, it is characterized by 
impressing an electrical potential difference to said pixel synchronizing with this lighting, and 
displaying an image on said liquid crystal display panel. 

[0008] That is, this invention (claim 1) is equipped with a UV irradiation means to irradiate ultraviolet 
rays on the rear face of a liquid crystal display panel, in the liquid crystal display of a publication, and 
while a control means carries out sequential lighting of a light exposure means and the UV irradiation 
means, it impresses an electrical potential difference to a pixel synchronizing with the lighting, and 
displays an image on a liquid crystal display panel. 

[0009] Therefore, according to the liquid crystal display according to claim 1, the bill with which the 
luminescence ink which will emit light if ultraviolet rays are received was used for the front face of the 
liquid crystal display panel concerned, for example from the ability of ultraviolet rays to be emitted from 
a liquid crystal display panel can be placed, and it can be used also for the application of identifying the 
truth. 

[0010] As such a liquid crystal display, 2 monochrome color specification may only be carried out, and 
color display may be carried out. In order to carry out color display, he was trying to arrange which filter 
of red, green, and blue to each pixel conventionally among this, but in order to express one color by 
three kinds of pixels, there was a problem that the consistency of an image was rude. Moreover, since a 
filter was what absorbs light, it also had the problem that the image displayed became dark. Then, the 
red Mitsuteru gunner stage which irradiates [ appearance according to claim 2 ] red light on the rear face 
of a liquid crystal display panel at a light exposure means, Have a green light exposure means to 
irradiate green light, and a blue glow exposure means to irradiate blue glow, and while carrying out 
sequential lighting of a red Mitsuteru gunner stage, a green light exposure means, a blue glow exposure 
means, and the UV irradiation means, a control means It is good to impress an electrical potential 
difference to said pixel synchronizing with this lighting, and to make it display an image on said liquid 
crystal display panel. Since the filter prepared in each pixel will become unnecessary in order to carry 
out color display if it is made this appearance, an image can be made bright. Moreover, since various 
colors can be expressed by one pixel, the color picture of high density can be displayed. 
[001 1] Moreover, conventionally, the liquid crystal display was used for the display of I/O devices, such 
as a terminal for collection-of-books retrieval of a library, and ATM of a financial institution, and 
various information is given to the user. Then, if ultraviolet rays are received in the front face of a liquid 
crystal display panel and the luminescence plate which has the photogene which emits the light will be 
formed in it at it while making appearance according to claim 3 penetrate the light, irradiate ultraviolet 
rays to the predetermined field of this luminescence plate, and the photogene of that field is made to 
emit light, it displays that the information I want especially a user to know is more conspicuous, and an 
operator can be certainly provided with that information. What formed in the plate the glass which 
distributes and has photogene as such a luminescence plate, for example can be considered. In addition, 
fluorescence and phosphorescence shall be included with luminescence. 

[0012] Now, the carbon button in which a depression is possible is prepared, and it enables it to be given 
various commands by carrying out the depression of it as mentioned above near the liquid crystal 
display used as a display of an I/O device. However, in order to push a carbon button, a look must be 
moved to the carbon button besides a liquid crystal display panel, and it is troublesome. Then, it is good 
to establish a press location detection means to detect the location where this thrust was applied to 
appearance according to claim 4 when thrust was applied from the exterior in the front face of a liquid 
crystal display panel. Without moving a look out of a liquid crystal display panel for the depression of a 
carbon button, if it carries out like this, since the front face of a liquid crystal display panel can be 
pressed and various directions can be inputted, it is convenient, and it is desirable. 
[0013] Here, there are some which trace not only the above things that only specify one field but a 
display screen top, and draw a graphic form as an I/O device using a display. As what used the CRT 
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display, by detecting the light emitted from the display screen, the location on a screen is specified and 
the approach of drawing a graphic form is learned also in it. 

[0014] However, in the liquid crystal display, the approach of detecting light and specifying the location 
on a screen was not able to be taken. In a liquid crystal display, it is because the location (pixel) to 
which he is trying to emit the light to coincidence from two or more pixels, and the light is emitted since 
the working speed of the pixel is slow was not able to be uniquely decided to time amount. Then, the 
ultraviolet rays which were emitted to appearance according to claim 5 from the UV irradiation means, 
and penetrated the liquid crystal display panel It has an ultraviolet-rays detection means for detecting on 
the liquid crystal display panel. A control means While carrying out sequential impression of the 
electrical potential difference at a pixel so that the transparency location which can penetrate the 
ultraviolet rays emitted from the UV irradiation means during lighting of a UV irradiation means may be 
uniquely decided to time amount It is good to compute the transparency location which the ultraviolet 
rays which were made to detect the ultraviolet rays which penetrate the transparency location for said 
ultraviolet-rays detection means, and were detected by this ultraviolet-rays detection means based on the 
timing detected penetrated. That is, since ultraviolet rays cannot be checked with the naked eye, 
comparatively slowly, the transparency location can be moved and the transparency location which the 
detected ultraviolet rays penetrated can be computed based on the detection timing of the ultraviolet rays 
which penetrate the transparency location moved so that the transparency location of ultraviolet rays 
may be uniquely decided to time amount. If it is made this appearance, even if it is on a liquid crystal 
display panel, the location by detection of light can be specified and a smooth graphic form can be 
drawn. Moreover, even if it is the location to which the light is not emitted, the light sensing portion of a 
photo detector can be brought close to the location of the arbitration on a liquid crystal display panel, a 
coordinate can be specified, and the coordinate can be inputted (for example, drawing of a graphic form 
etc.). 

[0015] In addition, detection of ultraviolet rays is realizable by combining the filter which makes only 
the ultraviolet rays of the same wavelength as the wavelength of the ultraviolet rays emitted from a UV 
irradiation means penetrate, and the photo detector (for example, thing using a photodiode, a photo 
transistor, a photo multiplier, etc.) which can detect the ultraviolet rays which passed the filter. 
[0016] 

[Embodiment of the Invention] Below, one example of this invention is explained with a drawing. 
Draw ing 1 is the block diagram showing the electric configuration of the liquid crystal display 2 of the 
1st example of this invention. 

[0017] The liquid crystal display 2 is used for the information terminal which introduces administration 
service of a municipal corporation. ROM6 which stores the information on the program of control 
processing, alphabetic data, etc. performed by CPU4 and CPU4 which perform control processing of the 
whole equipment as shown in drawing 1 , The liquid crystal display panel drive circuit 12 which an 
electrical potential difference is impressed [ circuit ] to the pixel of the liquid crystal display panel 10, 
and displays an image on the liquid crystal display panel 10 based on the picture signal transmitted from 
RAM8 and CPU4 which store the data generated during processing of CPU4, The back light drive 
circuit 16 made to turn on periods [ light source / 14 / which is mentioned later / back light ] based on 
the directions from CPU4, The touch panel matrix circuit 20 (only henceforth "the matrix circuit 20") 
which turns and outputs the position coordinate on the touch panel 18 which detects press by the 
operator, and the touch panel 18 pressed by the operator to CPU4 It has and these are connected to the 
control computer which controls many information terminals through the bus 22. In addition, the liquid 
crystal display panel 10 and the back light light source 14 are constituted as a part of liquid crystal 
display section Dl among this. 

[0018] The liquid crystal display panel 10 is a passive-matrix mold, and the pixel (not shown) of a large 
number which have the liquid crystal device in TN mode is prepared in all directions. If an electrical 
potential difference is impressed by each pixel, the permeability of the light of the pixel will be raised 
and the transparency of light will be attained. As shown in drawin g 2 , the back light light source 14 for 
irradiating light on the rear face of the liquid crystal display panel 10 is established near the side edge 
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section of the liquid crystal display panel 10, and the light guide plate 24 for irradiating at homogeneity 
the light emitted from the back light light source 14 on the rear face of the liquid crystal display panel 10 
is arranged on the rear face of the back light light source 14. 

[0019] 1st light source 14R for the back light light source 14 to irradiate red light, the 2nd for irradiating 
green light on the rear face of the liquid crystal display panel 10 - with light source 14G It consists of 
3rd light source 14B for irradiating blue glow on the rear face of the liquid crystal display panel 10, and 
4th light source 14UV for irradiating ultraviolet rays on the rear face of the liquid crystal display panel 
10, and ultraviolet rays (UV) can be emitted to red (R), green (G), and a blue (B) three-primary-colors 
light list, these back light light source 14 - all - a cold cathode tube - it is among these, 1st light 
source 14R and the 2nd - light source 14G and 3rd light source 14B are covered with the filter of three 
colors of R, G, and B, respectively, radiation of three-primary-colors light of them is enabled, the black 
light is used for 4th light source 14UV, and radiation of ultraviolet rays of them is enabled. In addition, 
the light reflex sheet which is not illustrated is prepared in the perimeter of the back light light source 
14, and the rear face of a light guide plate 24 so that the light emitted from the back light light source 14 
can be irradiated efficiently on the rear face of the liquid crystal display panel 10. 
[0020] Moreover, the fluorescent screen 26 which the fluorescent material was made to adhere to the 
front face of the glass plate which makes the light penetrate, and was constituted is formed in the front 
face of the liquid crystal display panel 10. If ultraviolet rays hit this fluorescent screen 26, the 
fluorescent material of a field which those ultraviolet rays hit will emit light. Thus, it sets to the 
constituted liquid crystal display 2. A period for the back light drive circuit 16 to constitute the color 
which should be expressed One frame which is (namely, the period which displays the completed color 
picture of one sheet) (For example, frequency of 30Hz) every - 1st light source 14R and the 2nd, while 
carrying out sequential lighting of light source 14G and 3rd light source 14B and the 4th light source 
14UV periods (for example, frequency of 120Hz), such as each An electrical potential difference is 
impressed to the pixel which was synchronized with the lighting and installed on the liquid crystal 
display panel 10 by the liquid crystal display panel drive circuit 12, the permeability of a pixel is 
changed, and a color picture is displayed on the liquid crystal display panel 10. for example, it is shown 
in drawing 3 (a) - as - 1st light source 14R and the 2nd - while impressing an electrical potential 
difference to a pixel and making permeability increase according to the time of lighting of light source 
14G, if an electrical potential difference is not impressed but blue glow is intercepted, as a yellow light 
has come out, at the time of lighting of 3rd light source 14B, it can show from the pixel by the additive 
mixture of colors of red light and green light. 

[0021] As shown in drawing 3 (b), one frame Therefore, the image of red light The 1st subframe for 
indicating (it calls it "the 1st image" hereafter), The 2nd subframe for displaying the image (henceforth 
"the 2nd image") of green light, The 3rd subframe for displaying the image (henceforth "the 3rd image") 
of blue glow, It divides into the 4th subframe for displaying the image (henceforth "the 4th image") by 
ultraviolet rays. A color picture can be displayed, if the back light light source 14 corresponding to the 
light of each color is turned on while impressing the electrical potential difference to each pixel for the 
liquid crystal display panel 10 top along with the scanning line and writing in an image during the 
period of each of that divided subframe. 

[0022] First, while irradiating red light to the liquid crystal display panel 10 by lighting of 1st light 
source 14R during the 1st subframe period, R image to the liquid crystal display panel 10 is displayed on 
writing, and, specifically, R image is displayed on the liquid crystal display panel 10. The same 
procedure as the 1st above-mentioned subframe performs the display of G image, B image, and UV 
image during each continuing subframe period. Consequently, a color picture is displayed by the 
additive mixture of colors of three-primary-colors light on the liquid crystal display panel 10. In 
addition, UV image is displayed because ultraviolet rays hit the fluorescent screen 26 prepared in the 
front face of the liquid crystal display panel 10. Moreover, the lighting time amount of each back light 
light source 14, the radiant intensity of each back light light source 14, etc. are appropriately adjusted by 
the back light drive circuit 16. 

[0023] Touch panels 1 8 are the liquid crystal display panel 10 and the transparent electrode plate formed 
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in the shape of isomorphism, and are prepared in the front face of a fluorescent screen 26. A transparent 
electrode plate prepares minute (for example, 30 micrometers) spacing, and piles up the thin (for 
example, 0.1 -0.2mm) film made from polyester of two sheets. The electric conduction film with which 
indium tin oxide (ITO) was vapor-deposited is formed in the field which counters mutually [ both films ] 
in the shape of a rectangle, and both films are put on it so that the mutual rectangular electric conduction 
film may cross in all directions. Thus, if the piece place of the constituted touch panel 18 is pressed with 
a finger etc., since the electric conduction film of both films will contact, the coordinate of that pressed 
part is detected by the matrix circuit 20, and it is transmitted to CPU4. 

[0024] It explains with the flow chart which shows the image display processing hereafter performed by 
CPU4 of the liquid crystal display 2 constituted by this appearance to drawing 4 . This image display 
processing is processing which displays the input carbon button for urging the color image and input for 
one frame based on the signal for displaying the RGB code and input carbon button for displaying the 
signal which is started every [ 1/] (namely, frequency of 30Hz) 30 seconds, and is sent from a control 
computer, i.e., a color image. 

[0025] Initiation of image display processing substitutes 1 for N which shows the number of a subframe 
first (S 1 10). Next, based on substituted N, the Nth light source is turned on (SI 20), the Nth image is 
written in the liquid crystal display panel 10 (SI 30), the Nth light source is switched off after 
termination of the writing (SI 40), and 1 is added to N (SI 50). In this way, the display of the image of 
the 1st subframe, i.e., the image of red light, is performed first. And it judges whether it is N= 5 (SI 60), 
and (that is, was the 4th subframe completed or not?) if it is not N= 5 (it is NO at S160), the display of 
the image of the following subframe will be performed (S120-S140). Thus, while the color image based 
on an RGB code is displayed during the 1st - the 3rd subframe period, the input carbon button based on 
the signal for displaying an input carbon button during the 4th subframe period is displayed. 
[0026] the case where judged whether there was any press to a touch panel 18 (SI 70), and it is pressed 
on the other hand when it is judged that it is N= 5 (it is YES at SI 60) - (-- SI 70 - YES) and the pressed 
coordinate - a control computer ~ outputting (SI 80) - when there is no input, (SI 80) and the image 
display processing concerned are ended. 

[0027] As mentioned above, in this liquid crystal display 2, it has 4th light source 14UV which emits 
ultraviolet rays, and the fluorescent screen 26 which will emit light if ultraviolet rays are irradiated. 
Therefore, the separate image based on the signal (namely, an RGB code and the signal for an input 
carbon button display) inputted separately can be easily piled up from the ability of the image for urging 
the press to a touch panel 18 to be displayed not on the liquid crystal display panel 10 which displays a 
general color picture but on the fluorescent screen 26. Therefore, in order to compound a separate signal, 
the need for the circuitry which was conventionally complicated is lost, and the burden concerning a 
control computer can be made light. Moreover, since it can display that the image for urging an input, 
various notes (an alphabetic character, graphic form, etc.), etc. are more conspicuous, it is desirable. 
[0028] Next, the liquid crystal display of the 2nd example of this invention is explained with a drawing. 
Drawing 5 is the block diagram showing the electronic configuration of the liquid crystal display 52 of 
the 2nd example, and has given the same number to the same thing as drawing 1 . The liquid crystal 
display 52 is used for the graphic form listing device which can draw on the display screen in the 
graphic form. Although the electronic configuration of the liquid crystal display 52 of the 2nd example 
is the same as that of it of the liquid crystal display 2 of the 1st example almost as shown in drawing 5 
Except for the fluorescent screen 26, constituted the liquid crystal display section D2 of the 2nd example 
from the liquid crystal display section Dl of the 1st example, and also The timing as which the light pen 
54 for detecting the ultraviolet rays which penetrated the liquid crystal display panel 10, and the light 
pen 54 detected ultraviolet rays was detected instead of the touch panel 18 of the 1st example, and the 
matrix circuit 20, and the timing detector 56 transmitted at CPU4 is established in it. And the bus 22 of 
the 2nd example is connected to the control section of a graphic form listing device. 
[0029] In this liquid crystal display 52, ultraviolet rays are not used for image display, but the raster scan 
of the transparency location of the ultraviolet rays on the liquid crystal display panel 10 is carried out, 
and it uses as a means for detecting the position coordinate on the liquid crystal display panel directed 
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by the light pen 54. In order to carry out the raster scan of the transparency location of ultraviolet rays, it 
specifically carries out as follows. 

[0030] They are many scan electrodes X (200 [ for example, ]) with which the liquid crystal display 
panel 1 0 intersects perpendicularly mutually as shown in drawing 7 . The 1st scan electrode XI - the 
200th scan electrode X200, and a signal electrode Y (600 [ for example, ]) It has the 1st signal electrode 
Yl - the 600th signal electrode Y600, and the liquid crystal display panel drive circuit 12 is equipped 
with scan electrode drive circuit 12a which impresses an electrical potential difference to the scan 
electrode X, and signal-electrode drive circuit 12b which impresses an electrical potential difference to a 
signal electrode Y. By the liquid crystal display panel 10, while scan electrode drive circuit 12a 
impresses an electrical potential difference one by one to the scan electrode X, signal-electrode drive 
circuit 12b adjusts an electrical potential difference, and impression of an electrical potential difference 
to each pixel is performed. 

[0031] Although written in along with the scan electrode X of a large number which carried out the 
image of each subframe in this way, and were prepared in parallel In the writing of the image (namely, 
the 4th image) by ultraviolet rays, they are 20 signal electrodes Y1-Y20 (let this be "the 1st group's 
signal electrode".) during the 1st 4th subframe period. It is made to impress an electrical potential 
difference and they are the following 20 signal electrodes Y21-Y40 (let this be "the 2nd group's signal 
electrode".) during the 2nd 4th subframe period. It is made to impress an electrical potential difference. 
20 signal electrodes Y are consisted of by this appearance, and it acts to it as a group, and it can divide 
into 30 times (600/20 **) of the 4th subframe, an electrical potential difference can be impressed to all 
signal electrodes, and the raster scan of the transparency location of the ultraviolet rays on the liquid 
crystal display panel 10 can be carried out. 

[0032] On the other hand, a light pen 54 is formed in the shape of a cylindrical shape, the ultraviolet 
rays emitted from 4th light source 14UV and the ultraviolet rays of this wavelength are passed at the tip, 
and the filter which intercepts the light is prepared in it. And the light which penetrated the filter, i.e., the 
photodiode which can detect ultraviolet rays, is prepared in the light pen 54 interior (inside of a filter). If 
the tip of this light pen 54 is brought close to the piece place on the liquid crystal display panel 10, the 
ultraviolet rays which penetrated the liquid crystal display panel 10 will be detected by the photodiode 
to the timing according to the coordinate of that transparency location. 

[0033] It explains with the flow chart which shows the graphic form drawing processing hereafter 
performed by CPU4 of the liquid crystal display 52 constituted by this appearance to drawing 8 . This 
graphic form drawing processing is processing which displays the color image for 30 frames based on 
the RGB code for displaying the signal which is started for every second and sent from the control 
section of graphic form drawing equipment, i.e., a color image. 

[0034] If graphic form drawing processing is started, 1 will be first substituted for M which shows the 
group number of a signal electrode Y (S3 10), and 1 will be substituted for N which shows the number of 
a subframe (S320). Next, the Nth light source corresponding to substituted N is turned on (S330), the 
Nth image is written in the liquid crystal display panel 10 (S340), the Nth light source is switched off 
after termination of the writing (S350), and 1 is added to N (S360). In this way, the display of the image 
of the 1st subframe, i.e., the image of red light, is performed first. And it judges whether it is N= 4 
(S370), and (that is, was the 3rd subframe completed or not?) if it is not N= 4 (it is NO at S370), the 
display of the image of the following subframe will be performed (S330-S350). Thus, the color image 
based on an RGB code is displayed during the 1st - the 3rd subframe period. 

[0035] When it is judged that it is N= 4 (it is YES at S370), while turning on the 4th light source (S380) 
and impressing an electrical potential difference to the signal electrode of the Mth group corresponding 
to substituted M on the other hand, an electrical potential difference is impressed one by one to the scan 
electrode X (that is, it is synonymous with the display of the 4th image). Then, the 4th light source is 
switched off (S400). Thus, after the image display for one frame is completed, 1 is added to M (S410) 
and it judges whether it is M= 31 (that is, was the raster scan of the transparency location of ultraviolet 
rays completed briefly or not?) (S420), and if it is not M= 31 (it is NO at S420), the display of the image 
of return and the following frame will be performed to S320. 
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[0036] And when it is judged that it is M= 31 (it is YES at S420), it judges whether detection of the 
ultraviolet rays by the light pen 54 suited (S430). When ultraviolet rays are detected, the coordinate with 
which ultraviolet rays were detected from the detection timing of ultraviolet rays and the image data of 
the 4th image which were read from YES) and the timing detector 56 by (S430 is computed, and it 
outputs to graphic form drawing equipment (S440). On the other hand, when ultraviolet rays are not 
detected, NO) and the image display processing concerned are ended by (S430. In addition, if the 
coordinate with which ultraviolet rays were detected is included to the predetermined field, from graphic 
form drawing equipment, the RGB code of the purport which the light makes emit light from the 
coordinate will be inputted into CPU4 concerned, and will be displayed on the liquid crystal display 
panel 10. 

[0037] As mentioned above, in this liquid crystal display 52, since the raster scan of the transparency 
location of the ultraviolet rays on the liquid crystal display panel 10 is carried out while making 
ultraviolet rays irradiate the rear face of the liquid crystal display panel 10 from 4th light source 14UV, 
even if it is on the black screen out of which the light has not come, assignment of a coordinate is 
attained with the light pen 54 which can detect ultraviolet rays, a graphic form can be drawn or an 
alphabetic character can be written. 

[0038] in addition, explanation of the above-mentioned example - setting - 1st light source 14R a red 
Mitsuteru gunner stage corresponding - the 2nd - light source 14G are equivalent to a green light 
exposure means, 3rd light source 14B is equivalent to a blue glow exposure means, 4th light source 
14UV is equivalent to a UV irradiation means, a fluorescent material is equivalent to photogene, and a 
fluorescent screen 26 is equivalent to a luminescence plate. Moreover, image display processing and 
graphic form drawing processing are equivalent to the processing as a control means. And a touch panel 
1 8 and the matrix circuit 20 constitute a contact coordinate detector, and a light pen 54 and the timing 
detector 56 constitute an ultraviolet-rays detection means. 

[0039] As mentioned above, although one example of this invention was explained, this invention is not 
the object limited to the above-mentioned example, and can take various modes. For example, although 
the signal electrode Y which impresses an electrical potential difference in 1 time of the 4th subframe 
was divided into 20 groups in the 2nd above-mentioned example in order [ each ] to carry out the raster 
scan of the transparency location of ultraviolet rays, it may not be restricted to this, for example, one is 
sufficient at a time. In this case, since the time amount which one raster scan takes increases on the other 
hand although assignment of a fine field is attained so that there are few signal electrodes Y which 
constitute one group, it is desirable to decide in consideration of the display speed of the liquid crystal 
display panel 10. Although the fluorescent material which emits fluorescence was made to adhere and 
the fluorescent screen 26 was constituted from ** and an above-mentioned example when ultraviolet 
rays were received on the surface of the glass plate, the interior not only of this but a glass plate may be 
made to contain. Furthermore, like not only glass but acrylic resin, a polycarbonate, and polyethylene 
terephthalate, as long as transparency of transparence, i.e., the light, is possible for the quality of the 
material of a fluorescent screen 26, what kind of thing is sufficient as it. 

[0040] Moreover, if ultraviolet rays are received in the front face of the liquid crystal display panel 10, 
the fluorescent material which emits fluorescence may be made to adhere, or you may make it contain a 
fluorescent material inside the liquid crystal display panel 10 in the liquid crystal display 2 of the above- 
mentioned example, combining both, although the explanation was given for the fluorescent screen 26 
and the liquid crystal display panel 10 as a thing of another object. 

[0041] Moreover, in the above-mentioned example, although explained as what uses the liquid crystal 
display panel 10 in TN mode which enclosed the nematic liquid crystal, the liquid crystal display panel 
in STN mode may be used. Furthermore, the liquid crystal display panel of the active matrix using not 
only the liquid crystal display panel of a passive matrix but a thin film transistor (TFT), a thin-film 
diode, etc. is sufficient. Moreover, if a ferroelectric liquid crystal is used, since switching of ON/OFF is 
high-speed, it is desirable. 

[0042] Moreover, in the liquid crystal display 2 of the above-mentioned example, when ultraviolet rays 
are not needed, it is good to cover the liquid crystal display panel 10 with the glass which can intercept 
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ultraviolet rays. Although ultraviolet rays do not necessarily have effect good for the body, if it does in 
this way, they can control the effect on the body by ultraviolet rays. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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